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COORDINATE NEW CEILING HEIGHT WITH 
EXISTING STRUCTURE ABOVE. NEW CEILINGS 
SHALL BE INSTALLED AS HIGH A POSSIBLE. 
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COORDINATE NEW CEILING HEIGHT WITH 
EXISTING STRUCTURE ABOVE. NEW CEILINGS 
SHALL BE INSTALLED AS HIGH A POSSIBLE. 
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COORDINATE NEW CEILING HEIGHT WITH 
EXISTING STRUCTURE ABOVE. NEW CEILINGS 
SHALL BE INSTALLED AS HIGH A POSSIBLE. 
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MECHANICAL DEMOLITION KEY NOTES 



WALL MOUNTED FIN TUBE TO BE REMOVED. REMOVE ALL ASSOCIATED 
EXPOSED PIPING IN THE SPACE AND CUT AND CAP ABOVE CEILING. 
PATCH AND REPAIR WALL TO MATCH NEW CONDITIONS. 



THROUGH WINDOW A/C UNIT. EXISTING TO REMAIN. 



THERMOSTAT TO BE RELOCATED. EXTEND ALL LOW VOLTAGE WIRING & 
PNEUMATIC TUBING TO NEW LOCATION TO PROVIDE FULLY OPERATIONAL 
SYSTEM. 



CEILING MOUNTED GRILLE/ DIFFUSER SHALL BE REMOVED. ALL 
DUCTWORK SHALL STAY INTACT FOR RE-USE. 





MECHANICAL KEY NOTES 



<£> 

<§> 

RELOCATED THERMOSTAT. 

PROVIDE NEW CEILING MOUNTED STEEL RETURN GRILLE (KRUEGER S-80). 
RE-INSTALL TO EXISTING DUCTWORK CONNECTION. UTILIZE FLEX DUCT 

WHERE NECESSARY TO RE-CONNECT TO NEW GRILLE LOCATIONS. 

COORDINATE NEW GRILLE LOCATION WITH CEILING GRID. 



(MD1 


MECHANICAL- DEMOLITION PLAN 

1/4"= I'-O" 



MECHANICAL- NEW WORK PLAN 

1/4"= I'-O" 
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MECHANICAL SPECIFICATIONS 


GENERAL PROCEDURES 

1. THESE SPECIFICATIONS ARE APPLICABLE TO ALL MECHANICAL DRAWINGS UNLESS NOTED OTHERWISE. 

2. DESCRIPTION 

A. THIS PROJECT COMPRISES ALTERATIONS AND RENOVATIONS TO THE EXISTING BUILDING. THE EXISTING BUILDING IS CURRENTLY OCCUPIED AND THE PROJECT WILL 
PROCEED IN A MANNER WHICH WILL MINIMIZE ANY INCONVENIENCE TO THE BUILDING OCCUPANTS. 

B. SCOPE OF WORK CONSISTS OF INSTALLATION OF MATERIALS TO BE FURNISHED UNDER THE CONTRACT DOCUMENTS AND WITHOUT LIMITING GENERALITY THEREOF 
CONSISTS OF FURNISHING LABOR, MATERIALS, EQUIPMENT, HOISTING, PLANT, TRANSPORTATION, RIGGING, STAGING, APPURTENANCES, AND SERVICES NECESSARY AND/OR 
INCIDENTAL TO PROPERLY COMPLETE ALL WORK AS SHOWN ON THE DRAWINGS AND AS DESCRIBED HEREIN. 

3. DEFINITIONS: THE FOLLOWING DEFINITIONS APPLY TO THIS CONTRACT 

A. FURNISH: THE TERM "FURNISH” MEANS TO "SUPPLY AND DELIVER TO THE PROJECT SITE, READY FOR UNLOADING, UNPACKING, ASSEMBLY, INSTALLATION, AND SIMILAR 
OPERATIONS.” 

B. INSTALL: THE TERM "INSTALL" IS USED TO DESCRIBE OPERATIONS AT PROJECT SITE INCLUDING THE ACTUAL "UNLOADING, UNPACKING, ASSEMBLY, ERECTION, PLACING, 
ANCHORING, APPLYING, WORKING TO DIMENSION, FINISHING, CURING, PROTECTING, CLEANING, AND SIMILAR OPERATIONS.” 

C. PROVIDE: THE TERM "PROVIDE” MEANS "TO FURNISH AND INSTALL, COMPLETE AND READY FOR THE INTENDED USE.” 

D. REMOVE: THE TERM REMOVE MEANS TO DISCONNECTFROM ITS PRESENT POSITION, REMOVE FROM THE PREMISES AND TO DISPOSE OF IN A LEGAL MANNER.” 

E. SUBSTITUTIONS: “SUBSTITUTIONS” ARE REQUESTS FOR CHANGES IN PRODUCTS, MATERIALS AND METHODS OF CONSTRUCTION AS PROPOSED BY THE CONTRACTOR AFTER 
AWARD OF THE CONTRACT. 

4. DRAWINGS 

A. PROVIDE ALL MATERIALS, EQUIPMENT AND LABOR NECESSARY TO COMPLETE THE WORK OUTLINED ON THESE CONTRACT DOCUMENTS. THE CONTRACTOR IS TO NOTE 
THAT THESE DOCUMENTS ARE DIAGRAMMATIC ONLY AND THAT FINAL PLACEMENT OF EQUIPMENT OR DEVICES IN THE FIELD MAY NOT DIRECTLY CORRESPOND TO THAT 
WHICH IS SHOWN ON THE DRAWINGS. IF A CONFLICT IN POSITIONING OCCURS THE CONTRACTOR IS TO NOTIFY THE ENGINEER IMMEDIATELY TO ASCERTAIN WHAT THE 
INTENT WAS BY THE DESIGN PROFESSIONAL. 

5. SURVEY AND MEASUREMENTS: 

A. PRIOR TO SUBMITTING BID, VISIT SITE AND IDENTIFY EXISTING CONDITIONS AND DIFFICULTIES THAT WILL AFFECT WORK TO BE PERFORMED. NO COMPENSATION WILL BE 
GRANTED FOR ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE CONDITIONS THAT ARE VISIBLE OR READILY IDENTIFIED BY EXPERIENCED OBSERVERS. INCLUDE 

IN THE BID ALL DEMOLITION, CUTTING & PATCHING WORK REQUIRED. 

B. DO NOT SCALE DRAWINGS. SCALE INDICATED ON DRAWINGS IS FOR ESTABLISHING REFERENCE POINTS ONLY. ACTUAL FIELD CONDITIONS SHALL GOVERN ALL 
DIMENSIONS. 

C. PRIOR TO ORDERING ANY MATERIALS AND EQUIPMENT, THOROUGHLY REVIEW THE SITE CONDITIONS TO DETERMINE IF ADEQUATE CLEARANCES AND ACCESS IS ALLOWED 
TO INSTALL THE COMPONENTS. ORDER EQUIPMENT BROKEN DOWN AS NECESSARY TO ALLOW FOR PROPER RIGGING THROUGH THE PROJECT AREA. PROVIDE ALL 
NECESSARY ALTERATIONS TO THE STRUCTURE OF THE BUILDING AS NECESSARY TO RIG THE EQUIPMENT IN PLACE. 

D. ARRANGE INSTALLATION TO PROVIDE ACCESS TO EQUIPMENT FOR EASY MAINTENANCE AND REPAIR. 

6. CODES AND STANDARDS: ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE LATEST STATE OF MASSACHUSETTS ACCEPTED VERSION OF THE FOLLOWING 

A. INTERNATIONAL BUILDING CODE 

B. INTERNATIONAL MECHANICAL CODE 

7. PERMITS AND FEES: THE CONTRACTOR SHALL GIVE ALL NECESSARY NOTICES, OBTAIN ALL PERMITS; AND PAY ALL GOVERNMENT AND STATE SALES TAXES AND FEES WHERE 
APPLICABLE, AND OTHER COSTS, INCLUDING UTILITY CONNECTIONS OR EXTENSIONS IN CONNECTION WITH THE WORK, FILE ALL NECESSARY DRAWINGS, PREPARE ALL 
DOCUMENTS AND OBTAIN ALL NECESSARY APPROVALS OF ALL GOVERNMENTAL AND STATE DEPARTMENTS HAVING JURISDICTION, OBTAIN ALL REQUIRED CERTIFICATES OF 
INSPECTION FOR HIS WORK, AND DELIVER A COPY TO THE OWNER AND ENGINEER BEFORE REQUEST FOR ACCEPTANCE AND FINAL PAYMENT FOR THE WORK. 

8. USE ADEQUATE NUMBERS OF SKILLED WORKMEN WHO ARE THOROUGHLY TRAINED AND EXPERIENCED IN THE NECESSARY CRAFTS AND WHO ARE COMPLETELY FAMILIAR WITH 
THE SPECIFIED REQUIREMENTS AND THE METHODS NEEDED FOR PROPER PERFORMANCE OF THE WORK. 

9. THE CONTRACTOR SHALL COORDINATE ALL INTERRUPTIONS OF SERVICES AND LIMITATIONS OF ACCESS WITH THE OWNER NO LESS THAN 5 DAYS PRIOR TO THE 
INTERRUPTION. 

10. OBTAIN IN OWNER'S NAME WRITTEN EQUIPMENT AND MATERIAL WARRANTIES OFFERED IN MANUFACTURER'S PUBLISHED PRODUCT DATA WITHOUT EXCLUSION OR LIMITATION. 

11. GUARANTEE WORK OF THESE CONTRACT DOCUMENTS IN WRITING FOR NOT LESS THAN ONE (1) YEAR FROM DATE OF COMPLETION. REPAIR OR REPLACE DEFECTIVE 
MATERIALS, EQUIPMENT, WORKMANSHIP AND INSTALLATION THAT DEVELOP WITHIN THIS PERIOD, PROMPT AND TO OWNER’S SATISFACTION AND CORRECT DAMAGE CAUSED IN 
MAKING NECESSARY REPAIRS AND REPLACEMENTS UNDER GUARANTEE WITHIN CONTRACT PRICE. 

12. SUBMIT TO THE OWNER AN OFFICIAL CERTIFICATE OF INSURANCE FOR THEIR RECORDS. 


MEANS AND METHODS 

1. INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS 

2. DO NOT BURN WASTE MATERIALS. DO NOT BURY DEBRIS OR EXCESS MATERIALS ON THE OWNER’S PROPERTY. DO NOT DISCHARGE VOLATILE, HARMFUL OR DANGEROUS 
MATERIALS INTO DRAINAGE SYSTEMS. REMOVE AND DISPOSE OF ALL WASTE MATERIALS, PACKAGING MATERIAL, SKIDS ETC. FROM THE SITE AND DISPOSE OF IN A LAWFUL 
MANNER IN ACCORDANCE WITH MUNICIPAL, STATE AND FEDERAL REGULATIONS. 

3. MATERIALS AND EQUIPMENT SHALL BE UL LISTED WHERE STANDARD HAS BEEN ESTABLISHED. 

4. CAREFULLY INSPECT ALL BUILDING ELEMENTS PRIOR TO CUTTING OR DRILLING INTO WALL, FLOORS OR CEILINGS. PATCH AND PAINT SURFACES DISTURBED BY WORK 
UNDER THIS CONTRACT AS REQUIRED TO RESTORE THEM TO THEIR ORIGINAL CONDITION. 

5. SCAFFOLDING, RIGGING, HOISTING: THE CONTRACTOR SHALL FURNISH ALL SCAFFOLDING, RIGGING, HOISTING AND SERVICES NECESSARY FOR ERECTION AND DELIVERY INTO 
THE PREMISES ANY EQUIPMENT AND APPARATUS FURNISHED UNDER THIS DIVISION. REMOVE SAME FROM PREMISES WHEN NO LONGER REQUIRED. 


6. PROVIDE FIRESTOPPING AROUND ALL FIRE PROTECTION, PLUMBING, MECHANICAL AND ELECTRICAL PENETRATIONS THROUGH FIRE RATED PARTITIONS. PROVIDE ASBESTOS 
FREE FIRESTOPPING SYSTEM CAPABLE OF MAINTAINING AN EFFECTIVE BARRIER AGAINST FLAME AND GASES. SYSTEM SHALL BE UL LISTED AND COMPLY WITH ASTM E 814. 

7. ACCESS DOORS SHALL BE PROVIDED IN CEILINGS, WALLS AND FLOORS AT ALL DAMPERS, VALVES, CONTROL DEVICES, AND OTHER APPARATUS AND EQUIPMENT REQUIRING 
PERIODIC SERVICE AND INSPECTION. COORDINATE TYPE AND LOCATION WITH ARCHITECTURAL PLANS. 


HVAC SPECIFICATIONS 

1. DUCTWORK AND ACCESSORIES 

A. ALL DUCTWORK AND ACCESSORIES AS ITEMIZED HERE-IN SHALL BE GALVANIZED STEEL CONSTRUCTION, INCLUDING ALL FITTINGS AND FASTENERS AND SHALL COMPLY 
WITH THE LATEST EDITION OF SMACNA STANDARDS FOR 1” PRESSURE CLASS. ALL DUCTWORK DIMENSIONS SHOWN ARE INSIDE CLEAR DIMENSIONS. ALL SQUARE DUCT 
ELBOWS ARE TO BE INSTALLED WITH TURNING VANES. ALL RADIUSED DUCT ELBOWS SHALL HAVE MINIMUM CENTER LINE RADIUS EQUAL TO 1-1/2 TIMES THE DUCT 
WIDTH. 

B. FLEXIBLE DUCT RUNOUTS SHALL NOT EXCEED 5 FEET IN LENGTH, SHALL BE PREINSULATED WITH VAPOR BARRIER, CPE INNER LINER, FACTORY FABRICATED, AND SHALL 

COMPLY WITH NFPA 90A AND UL 181. THE INSULATION MATERIAL SURFACE SHALL NOT BE EXPOSED TO THE AIR STREAM. FLEXIBLE DUCT RUNOUTS SHALL BE 

INSTALLED FULLY EXTENDED AND SUPPORTED TO MINIMIZE BENDS. FLEXIBLE DUCT SHALL BE AS MANUFACTURERD BY THERMAFLEX, TUTTLE AND BAILEY OR APPROVED 
EQUAL. FLEXIBLE DUCT CONNECTORS APPROXIMATELY 6 INCHES IN LENGTH SHALL BE PROVIDED WHERE SHEET METAL CONNECTIONS ARE MADE TO AIR HANDLING 
EQUIPMENT. 

2. PIPING AND FITTINGS 

A. HVAC HYDRONIC PIPING: FOR PIPE SIZES 2” DIAMETER AND LESS, PIPING SHALL BE TYPE L COPPER TUBING WITH 95-5 TIN-ANTIMONY SOLDER JOINTS. FOR PIPE 
SIZES LARGER THAN 2” DIAMETER, PIPING SHALL BE SCHEDULE 40 CARBON STEEL WITH THREADED, WELDED OR FLANGED JOINTS. 

4. INSULATION: 

A. INSULATION THICKNESS SHALL BE IN ACCORDANCE WITH LATEST EDITION OF ASHRAE 90.1 EXCEPT THAT PIPE INSULATION SHALL NOT BE LESS THAN 1.5" THICK AND, FLEXIBLE 

DUCTWORK INSULATION SHALL NOT BE LESS THAN 1.5” THICK. ALL INSULATION MATERIALS, ADHESIVES, COATINGS, AND OTHER ACCESSORIES SHALL HAVE FLAME SPREAD 

RATINGS OF 25 OR LESS, AND SMOKE DEVELOPED RATINGS OF 50 OR LESS AS TESTED BY ASTM E-84 (NFPA 255) METHOD. ALL INSULATION MATERIALS SHALL BE 
INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS RECOMMENDATIONS AND IN ACCORDANCE WITH THE LATEST EDITION OF SMACNA AND ASHRAE STANDARDS. 

B. PIPE INSULATION SHALL BE FIBERGLASS WITH VAPOR BARRIER JACKET. PROVIDE INSULATION FOR THE FOLLOWING PIPING SYSTEMS: 

a. HVAC HYDRONIC SUPPLY AND RETURN PIPING 

C. DUCT INSULATION MATERIALS SHALL BE FLEXIBLE FIBERGLASS DUCTWORK INSULATION WITH VAPOR BARRIER JACKET. DUCT INSULATION INSTALLED WITHIN MECHANICAL ROOMS 
SHALL BE RIGID, BOARD TYPE, MINIMUM 1.5” THICK. DUCTWORK ACOUSTIC LINING SHALL BE CELLULAR GLASS WITH FACE BONDED TO PROVIDE A SMOOTH DAMAGE RESISTANT 
FINISH. PROVIDE INSULATION FOR THE FOLLOWING DUCTWORK SYSTEMS: 

a. SUPPLY AIR DUCTWORK 

b. RETURN AIR DUCTWORK IN UNCONDITIONED SPACES (WHERE SPACE TEMPERATURE IS MORE THAN 10 DEGREES F DIFFERENT FROM DUCT TEMPERATURE) 


5. PIPING INSTALLATIONS 

A. INSTALL PIPING IN ACCORDANCE WITH ALL APPLICABLE CODES AND GOOD PRACTICES. 

B. INSTALL UNIONS OR FLANGES IN PIPES ADJACENT TO EACH VALVE, CONTROL DEVICE AND AT FINAL CONNECTIONS EACH PIECE OF EQUIPMENT. 

C. INSTALL DIELECTRIC UNIONS TO JOIN DISSIMILAR METALS. 

D. INSTALL AND ANCHOR PIPING TO ENSURE PROPER EXPANSION AND CONTRACTION. 

E. PROVIDE MANUAL AIR VENTS AT ALL HIGH POINTS AND DRAIN VALVES AT ALL LOW POINTS. 

F. ANCHOR PIPING TO ENSURE PROPER DIRECTION OF EXPANSION AND CONTRACTION. 

G. SUPPORT PIPING TO PREVENT VIBRATION OR SAGGING. PROVIDE HANGER SPACING ACCORDING TO DISTANCES LISTED IN APPLICABLE CODES AND REGULATIONS. 

6. TESTING , ADJUSTING AND BALANCING 

A. THE MECHANICAL CONTRACTOR SHALL PROVIDE THE SERVICES OF AN INDEPENDENT TESTING, ADJUSTING, AND BALANCING (TAB) AGENCY TO PROVIDE TAB SERVICES FOR 
THE MECHANICAL SYSTEMS. THE TAB AGENCY SHALL BE CERTIFIED BY NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) OR THE ASSOCIATED AIR BALANCE 
COUNCIL (AABC) IN THOSE TESTING AND BALANCING DISCIPLINES REQUIRED FOR THIS PROJECT. THE TAB AGENCY SHALL HAVE AT LEAST ONE PROFESSIONAL 
ENGINEER REGISTERED IN THE STATE IN WHICH THE SERVICES ARE TO BE PERFORMED AND CERTIFIED BY NEBB OR AABC AS A TEST AND BALANCE ENGINEER. 

B. PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM IDENTIFIED, IN ACCORDANCE WITH THE DETAILED PROCEDURES OUTLINED IN EITHER NEBB: 
"PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND BALANCING OF ENVIRONMENTAL SYSTEMS" OR AABC: "NATIONAL STANDARDS FOR TOTAL SYSTEM BALANCE.” 

THE TAB AGENCY SHALL TEST, ADJUST, AND BALANCE THE FOLLOWING MECHANICAL SYSTEMS: 

a. ALL SUPPLY AIR SYSTEMS 

b. ALL RETURN AIR SYSTEMS 

c. ALL HYDRONIC SYSTEMS 

d. VERIFY OPERATION OF ALL TEMPERATURE CONTROL SYSTEMS 

C. SUBMIT TESTING, ADJUSTING, AND BALANCING REPORTS BEARING THE SEAL AND SIGNATURE OF THE TAB PROFESSIONAL ENGINEER. PREPARE A REPORT OF 
RECOMMENDATIONS FOR CORRECTING UNSATISFACTORY MECHANICAL PERFORMANCES WHEN A SYSTEM CANNOT BE SUCCESSFULLY BALANCED. 

D. PROVIDE ALL NECESSARY CONTROL DEVICES, EQUIPMENT, MATERIALS, LABOR, WIRE AND CONDUIT TO PERFORM THE SEQUENCES OF OPERATION AS INDICATED. WIRING 
AND CONDUIT SHALL BE INSTALLED IN ACCORDANCE WITH DIVISION 16. ALL CONTROL WIRING INSTALLED WITHIN AIR PLENUM SPACES TO BE TEFLON COATED RATED 
FOR PLENUM CEILINGS. 


MECHANICAL- GENERAL NOTES 


1. THESE GENERAL NOTES ARE APPLICABLE TO ALL MECHANICAL DRAWINGS. 


2. DRAWINGS ARE DIAGRAMMATIC AND SHOW GENERAL INTENT OF WORK, SEE 
DETAILS, SCHEDULES AND SPECIFICATIONS FOR ADDITIONAL INFORMATION. 


3. CONTRACTOR MUST REVIEW DRAWINGS OF THE OTHER TRADES AS 
PART OF THIS CONTRACT FOR ADDITIONAL WORK REQUIRED AND OR 
COORDINATION OF HIS WORK FOR OPERATIONS OR CONNECTIONS 

TO OTHER SYSTEMS. 

4. ALL EXISTING DUCTWORK AND EQUIPMENT SHOWN HAS BEEN TAKEN FROM THE 
BEST AVAILABLE EXISTING INFORMATION. THE DRAWINGS ARE DIAGRAMMATIC AND 
ALL DIFFUSERS, DUCTWORK, HVAC EQUIPMENT AND LOUVERS MAY NOT BE 
SHOWN. THE CONTRACTOR SHALL VISIT THE SITE AND BECOME FIMILIAR WITH THE 
EXISTING SYSTEMS AND CONDITIONS IN AREAS OF RENOVATION. 


MECHANICAL DEMO- GENERAL NOTES 


1. THE NOTES BELOW APPLY TO MECHANICAL DEMOLITION WORK. 

2. THIS PLAN IS DIAGRAMMATIC AND NOT INTENDED TO DEPICT THE ENTIRE SCOPE 
OF DEMOLITION. ADDITIONAL DEMOLITION AND MODIFICATION WORK NOT SHOWN 
SHOULD BE ANTICIPATED. 

3. WHERE LOCATIONS OF EXISTING ARE INDICATED, VERIFY LOCATIONS IN THE FIELD 
AND ADJUST WORK AS REQUIRED. 

4. VERIFY ITEMS TO BE KEPT BY OWNER. DISPOSE OF DEMOLISHED MATERIALS AS 
REQUESTED BY CODE AND SPECIFICATION. 

5. WHERE DISTURBED BY DEMOLITION, PATCH WALLS AND FLOORS TO MATCH 
EXISTING. 

6. PRIOR TO SUBMITTING BID, VISIT SITE AND IDENTIFY EXISTING CONDITIONS AND 
DIFFICULTIES THAT WILL AFFECT WORK TO BE PERFORMED. NO COMPENSATION 
WILL BE GRANTED FOR ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE 
CONDITIONS THAT ARE VISIBLE OR READILY IDENTIFIED BY EXPERIENCED 
OBSERVERS. INCLUDE IN THE BID ALL DEMOLITION WORK INDICATED AND 
REQUIRED. 

7. CONTRACTOR SHALL DISCONNECT AND MAKE SAFE ALL EQUIPMENT, 
APPURTENANCES TO BE DEMOLISHED. CONTRACTOR IS RESPONSIBLE TO MAINTAIN 
ACTIVE EQUIPMENT AND SERVICES TO OTHER AREAS NOT WITHIN SCOPE OF WORK 
BEING PERFORMED. 

8. PRIOR TO TOUCHING, DEMOLITION, OR OPENING THE SYSTEM, TESTING AND 
BALANCING, CONTRACTOR SHALL MEASURE AND REPORT TO THE ENGINEER 
DUCTWORK SIZE, STATIC & VELOCITY PRESSURE AND CFM. 
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PLUMBING DEMOLITION KEY NOTES 


REMOVE LAVATORY SINK. REMOVE C&HW BRANCH PIPING TO SINK AND 
CAP BACK AT MAIN. REMOVE VENT LINE BACK TO MAIN AND CAP. 
EXISTING SANITARY AND VENT PIPING FROM SINK SHALL BE 
DISCONNECTED. EXISTING SANITARY PIPING UNDER FLOOR SHALL BE 
RE-USED FOR NEW SANITARY CONNECTION FROM NEW SINK (TRENCHING 
WILL BE REQUIRED). PATCH FLOOR TO MATCH NEW FLOOR. NO PIPING 
SHALL BE LEFT EXPOSED. 

REMOVE WATER CLOSET. DISCONNECT AND CAP SANITARY PIPE BACK 
TO MAIN. DISCONNECT AND CAP CW CONNECTION AND VENT 
CONNECTION FROM EXISTING WATER CLOSET AND RE-USE FOR NEW 
WATER CLOSET. TRENCHING WILL BE REQUIRED TO CONNECT NEW 
SANITARY INTO EXISTING SANITARY MAIN. REPAIR TO MATCH FLOOR 
WHERE TRENCHING OCCURS. 









\ 




PLUMBING KEY NOTES 



INSTALL NEW FIXTURE PROVIDE NEW C&HW FROM EXISTING PIPING 
IN CEILING. PROVIDE NEW SANITARY AND VENT, AND CONNECT TO 
EXISTING PIPING. CONNECT NEW SANITARY PIPE FROM SINK INTO 
EXISTING SANITARY BELOW FLOOR. TRENCHING FROM NEW SINK 
LOCATION TO EXISTING SINK SANITARY PIPE WILL BE REQUIRED. REFER 
TO PLUMBING FIXTURE CONNECTION SCHEDULE FOR SIZES. 



INSTALL NEW FIXTURE WC-1. PROVIDE NEW CW FROM EXISTING PIPING. PROVIDE 
NEW VENT PIPE AND CONNECT TO EXISTING. PROVIDE NEW SANITARY 
CONNECTION AND TRENCHING REQUIRED FOR NEW THROUGH FLOOR WASTE PIPE 
TO MAIN. REPAIR ALL FLOORS TO MATCH EXISTING AFTER INSTALLATION IS 
COMPLETE. REFER TO PLUMBING FIXTURE CONNECTION SCHEDULE FOR SIZES. 



EXISTING WATER CLOSET IS WALL MOUNTED. NEW FIXTURE IS FLOOR MOUNTED. 
EXCAVATION AND CONCRETE FLOOR REPAIR WILL BE REQUIRED TO CONNECT 
INTO EXISTING SANITARY MAIN. 
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PLUMBING- DEMOLITION PLAN 

1/4"= 1’-0" 



PLUMBING- NEW WORK PLAN 

1/4" = 1 -0” 
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PLUMBING GENERAL NOTES 


GENERAL PROCEDURES 

1. THESE SPECIFICATIONS ARE APPLICABLE TO ALL PLUMBING DRAWINGS UNLESS NOTED OTHERWISE. 

2. DESCRIPTION 

A. THIS PROJECT COMPRISES ALTERATIONS AND RENOVATIONS TO THE EXISTING BUILDING. THE EXISTING BUILDING IS CURRENTLY OCCUPIED AND THE PROJECT WILL 
PROCEED IN A MANNER WHICH WILL MINIMIZE ANY INCONVENIENCE TO THE BUILDING OCCUPANTS. 

B. SCOPE OF WORK CONSISTS OF INSTALLATION OF MATERIALS TO BE FURNISHED UNDER THE CONTRACT DOCUMENTS AND WITHOUT LIMITING GENERALITY THEREOF 
CONSISTS OF FURNISHING LABOR, MATERIALS, EQUIPMENT, HOISTING, PLANT, TRANSPORTATION, RIGGING, STAGING, APPURTENANCES, AND SERVICES NECESSARY AND/OR 
INCIDENTAL TO PROPERLY COMPLETE ALL WORK AS SHOWN ON THE DRAWINGS AND AS DESCRIBED HEREIN. 

3. DEFINITIONS: THE FOLLOWING DEFINITIONS APPLY TO THIS CONTRACT 

A. FURNISH: THE TERM ’’FURNISH” MEANS TO ’’SUPPLY AND DELIVER TO THE PROJECT SITE, READY FOR UNLOADING, UNPACKING, ASSEMBLY, INSTALLATION, AND SIMILAR 
OPERATIONS.” 

B. INSTALL: THE TERM ’’INSTALL” IS USED TO DESCRIBE OPERATIONS AT PROJECT SITE INCLUDING THE ACTUAL ’’UNLOADING, UNPACKING, ASSEMBLY, ERECTION, PLACING, 
ANCHORING, APPLYING, WORKING TO DIMENSION, FINISHING, CURING, PROTECTING, CLEANING, AND SIMILAR OPERATIONS.” 

C. PROVIDE: THE TERM ’’PROVIDE” MEANS ”TO FURNISH AND INSTALL, COMPLETE AND READY FOR THE INTENDED USE." 

D. REMOVE: THE TERM REMOVE MEANS TO DISCONNECT FROM ITS PRESENT POSITION, REMOVE FROM THE PREMISES AND TO DISPOSE OF IN A LEGAL MANNER.” 

E. SUBSTITUTIONS: “SUBSTITUTIONS" ARE REQUESTS FOR CHANGES IN PRODUCTS, MATERIALS AND METHODS OF CONSTRUCTION AS PROPOSED BY THE CONTRACTOR AFTER 
AWARD OF THE CONTRACT. 

4. DRAWINGS 

A. PROVIDE ALL MATERIALS, EQUIPMENT AND LABOR NECESSARY TO COMPLETE THE WORK OUTLINED ON THESE CONTRACT DOCUMENTS. THE CONTRACTOR IS TO NOTE 
THAT THESE DOCUMENTS ARE DIAGRAMMATIC ONLY AND THAT FINAL PLACEMENT OF EQUIPMENT OR DEVICES IN THE FIELD MAY NOT DIRECTLY CORRESPOND TO THAT 
WHICH IS SHOWN ON THE DRAWINGS. IF A CONFLICT IN POSITIONING OCCURS THE CONTRACTOR IS TO NOTIFY THE ENGINEER IMMEDIATELY TO ASCERTAIN WHAT THE 
INTENT WAS BY THE DESIGN PROFESSIONAL. 

5. SURVEY AND MEASUREMENTS: 

A. PRIOR TO SUBMITTING BID, VISIT SITE AND IDENTIFY EXISTING CONDITIONS AND DIFFICULTIES THAT WILL AFFECT WORK TO BE PERFORMED. NO COMPENSATION WILL BE 
GRANTED FOR ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE CONDITIONS THAT ARE VISIBLE OR READILY IDENTIFIED BY EXPERIENCED OBSERVERS. INCLUDE 
IN THE BID ALL DEMOLITION, CUTTING & PATCHING WORK REQUIRED. 

B. DO NOT SCALE DRAWINGS. SCALE INDICATED ON DRAWINGS IS FOR ESTABLISHING REFERENCE POINTS ONLY. ACTUAL FIELD CONDITIONS SHALL GOVERN ALL 
DIMENSIONS. 

C. PRIOR TO ORDERING ANY MATERIALS AND EQUIPMENT, THOROUGHLY REVIEW THE SITE CONDITIONS TO DETERMINE IF ADEQUATE CLEARANCES AND ACCESS IS ALLOWED 
TO INSTALL THE COMPONENTS. ORDER EQUIPMENT BROKEN DOWN AS NECESSARY TO ALLOW FOR PROPER RIGGING THROUGH THE PROJECT AREA. PROVIDE ALL 
NECESSARY ALTERATIONS TO THE STRUCTURE OF THE BUILDING AS NECESSARY TO RIG THE EQUIPMENT IN PLACE. 

D. ARRANGE INSTALLATION TO PROVIDE ACCESS TO EQUIPMENT FOR EASY MAINTENANCE AND REPAIR. 

6. CODES AND STANDARDS: ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE LATEST STATE OF MASSACHUSETTS ACCEPTED VERSION OF THE FOLLOWING 

A. INTERNATIONAL BUILDING CODE 

B. INTERNATIONAL PLUMBING CODE 

C. MASSACHUSETTS GAS AND EQUIPMENT PIPING CODE 

7. PERMITS AND FEES: THE CONTRACTOR SHALL GIVE ALL NECESSARY NOTICES, OBTAIN ALL PERMITS; AND PAY ALL GOVERNMENT AND STATE SALES TAXES AND FEES WHERE 
APPLICABLE, AND OTHER COSTS, INCLUDING UTILITY CONNECTIONS OR EXTENSIONS IN CONNECTION WITH THE WORK, FILE ALL NECESSARY DRAWINGS, PREPARE ALL 
DOCUMENTS AND OBTAIN ALL NECESSARY APPROVALS OF ALL GOVERNMENTAL AND STATE DEPARTMENTS HAVING JURISDICTION, OBTAIN ALL REQUIRED CERTIFICATES OF 
INSPECTION FOR HIS WORK, AND DELIVER A COPY TO THE OWNER AND ENGINEER BEFORE REQUEST FOR ACCEPTANCE AND FINAL PAYMENT FOR THE WORK. 

8. USE ADEQUATE NUMBERS OF SKILLED WORKMEN WHO ARE THOROUGHLY TRAINED AND EXPERIENCED IN THE NECESSARY CRAFTS AND WHO ARE COMPLETELY FAMILIAR WITH 
THE SPECIFIED REQUIREMENTS AND THE METHODS NEEDED FOR PROPER PERFORMANCE OF THE WORK. 

9. THE CONTRACTOR SHALL COORDINATE ALL INTERRUPTIONS OF SERVICES AND LIMITATIONS OF ACCESS WITH THE OWNER NO LESS THAN 5 DAYS PRIOR TO THE 
INTERRUPTION. 

10. OBTAIN IN OWNER’S NAME WRITTEN EQUIPMENT AND MATERIAL WARRANTIES OFFERED IN MANUFACTURER’S PUBLISHED PRODUCT DATA WITHOUT EXCLUSION OR LIMITATION. 

11. GUARANTEE WORK OF THESE CONTRACT DOCUMENTS IN WRITING FOR NOT LESS THAN ONE (1) YEAR FROM DATE OF FINAL NOTICE OF ACCEPTANCE. REPAIR OR REPLACE 
DEFECTIVE MATERIALS, EQUIPMENT, WORKMANSHIP AND INSTALLATION THAT DEVELOP WITHIN THIS PERIOD, PROMPT AND TO OWNER’S SATISFACTION AND CORRECT DAMAGE 
CAUSED IN MAKING NECESSARY REPAIRS AND REPLACEMENTS UNDER GUARANTEE WITHIN CONTRACT PRICE. 

12. SUBMIT TO THE OWNER AN OFFICIAL CERTIFICATE OF INSURANCE FOR THEIR RECORDS. 


MEANS AND METHODS 

1. INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS 

2. DO NOT BURN WASTE MATERIALS. DO NOT BURY DEBRIS OR EXCESS MATERIALS ON THE OWNER’S PROPERTY. DO NOT DISCHARGE VOLATILE, HARMFUL OR DANGEROUS 

MATERIALS INTO DRAINAGE SYSTEMS. REMOVE AND DISPOSE OF ALL WASTE MATERIALS, PACKAGING MATERIAL, SKIDS ETC. FROM THE SITE AND DISPOSE OF IN A LAWFUL 

MANNER IN ACCORDANCE WITH MUNICIPAL, STATE AND FEDERAL REGULATIONS. 

3. MATERIALS AND EQUIPMENT SHALL BE UL LISTED WHERE STANDARD HAS BEEN ESTABLISHED. 

4. CAREFULLY INSPECT ALL BUILDING ELEMENTS PRIOR TO CUTTING OR DRILLING INTO WALL, FLOORS OR CEILINGS. PATCH AND PAINT SURFACES DISTURBED BY WORK 
UNDER THIS CONTRACT AS REQUIRED TO RESTORE THEM TO THEIR ORIGINAL CONDITION. 

5. SCAFFOLDING, RIGGING, HOISTING: THE CONTRACTOR SHALL FURNISH ALL SCAFFOLDING, RIGGING, HOISTING AND SERVICES NECESSARY FOR ERECTION AND DELIVERY INTO 
THE PREMISES ANY EQUIPMENT AND APPARATUS FURNISHED UNDER THIS DIVISION. REMOVE SAME FROM PREMISES WHEN NO LONGER REQUIRED. 

6. PROVIDE FIRESTOPPING AROUND ALL FIRE PROTECTION, PLUMBING, MECHANICAL AND ELECTRICAL PENETRATIONS THROUGH FIRE RATED PARTITIONS. PROVIDE ASBESTOS 
FREE FIRESTOPPING SYSTEM CAPABLE OF MAINTAINING AN EFFECTIVE BARRIER AGAINST FLAME AND GASES. SYSTEM SHALL BE UL LISTED AND COMPLY WITH ASTM E 814. 

7. ACCESS DOORS SHALL BE PROVIDED IN CEILINGS, WALLS AND FLOORS AT ALL DAMPERS, VALVES, CONTROL DEVICES, AND OTHER APPARATUS AND EQUIPMENT REQUIRING 

PERIODIC SERVICE AND INSPECTION. COORDINATE TYPE AND LOCATION WITH ARCHITECTURAL PLANS. 


PLUMBING 

1. PIPING: 

A. DOMESTIC WATER PIPING SHALL BE COPPER TUBING TYPE L. SOLDER FILLER METALS SHALL BE 95-5 TIN-ANTIMONY SOLDER JOINTS. 

B. WASTE AND VENT PIPING SHALL BE HUBLESS, SERVICE WEIGHT, CAST-IRON SOIL PIPE AND FITTINGS, WITH NEOPRENE GASKETS. 

2. INSULATION: 

A. INSULATION SHALL BE IN ACCORDANCE WITH LATEST EDITION OF ASHRAE 90.1 EXCEPT THAT PIPE INSULATION SHALL NOT BE LESS THAN 1” THICK. ALL INSULATION 

MATERIALS, ADHESIVES, COATINGS, AND OTHER ACCESSORIES SHALL HAVE FLAME SPREAD RATINGS OF 25 OR LESS, AND SMOKE DEVELOPED RATINGS OF 50 OR LESS 

AS TESTED BY ASTM E 84 (NFPA 255) METHOD. ALL INSULATION MATERIALS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS RECOMMENDATIONS AND 
IN ACCORDANCE WITH THE LATEST EDITION OF SMACNA AND ASHRAE STANDARDS. 

B. PIPE INSULATION SHALL BE FIBERGLASS WITH VAPOR BARRIER JACKET. PROVIDE INSULATION FOR THE FOLLOWING PIPING SYSTEMS: 

a. DOMESTIC COLD WATER PIPING 

b. DOMESTIC HOT WATER PIPING 

3. PIPING INSTALLATION: 

A. INSTALL PIPING IN ACCORDANCE WITH ALL APPLICABLE CODES AND GOOD PRACTICES. 

B. INSTALL UNIONS OR FLANGES IN PIPES ADJACENT TO EACH VALVE, CONTROL DEVICE AND AT FINAL CONNECTIONS EACH PIECE OF EQUIPMENT. 

C. INSTALL DIELECTRIC UNIONS TO JOIN DISSIMILAR METALS. 

D. INSTALL AND ANCHOR PIPING TO ENSURE PROPER EXPANSION AND CONTRACTION. 

E. ANCHOR PIPING TO ENSURE PROPER DIRECTION OF EXPANSION AND CONTRACTION. 

F. SUPPORT PIPING TO PREVENT VIBRATION OR SAGGING. PROVIDE HANGER SPACING ACCORDING TO DISTANCES LISTED IN APPLICABLE CODES AND REGULATIONS. 

4. PLUMBING IDENTIFICATION 

A. PLUMBING IDENTIFICATION WORK SHALL COMPLY WITH ANSI A13.1. NAMES, ABBREVIATIONS AND OTHER DESIGNATIONS USED IN MECHANICAL IDENTIFICATION WORK, SHALL 
CORRESPOND WITH DESIGNATIONS SHOWN. SPECIFIED OR SCHEDULED. 

B. VALVE TAGS SHALL BE 1-1/2’ DIAMETER, 19-GAGE POLISHED BRASS WITH STAMP-ENGRAVED LETTERING. ATTACH VALVES IN ACCORDANCE WITH MANUFACTURER’S 
RECOMMENDATIONS. 

C. PROVIDE VALVE TAG ON EVERY VALVE, EXCLUDING DRAIN VALVES. 

D. PIPE IDENTIFICATION, PLASTIC PIPE MARKERS, FACTORY FABRICATED, FLEXIBLE, SEMI-RIGID PLASTIC. PERFORMED TO FIT AROUND PIPE OR PIPE COVERING, MINIMUM 
INFORMATION INDICATING FLOW DIRECTION ARROW AND IDENTIFICATION OF FLUID BEING CONVEYED. 

5. TESTING AND. ADJUSTING 

A. ALL WATER PIPING SHALL BE TESTED IN ACCORDANCE WITH THE INTERNATIONAL PLUMBING CODE. THE SYSTEM SHALL BE PROVED TIGHT UNDER WATER PRESSURE OF 
100 PSIG. THE PRESSURE SHALL BE APPLIED GRADUALLY AND THEN HELD FOR A MINIMUM OF TWO HOURS. 

B. ALL WASTE PIPING SHALL BE TESTED IN ACCORDANCE WITH THE INTERNATIONAL PLUMBING CODE. THE SYSTEM SHALL BE FILLED WITH WATER TO A HEAD OF NOT LESS 
THAN 10 FEET. THE WATER LEVEL AT THE TOP OF THE TEST HEAD OF WATER SHALL NOT DROP FOR AT LEAST 15 MINUTES. 


C. THE CONTRACTOR SHALL PROVIDE ALL NECESSARY EQUIPMENT FOR ALL TESTING. 


PLUMBING FIXTURE CONNECTION SCHEDULE 


FIXTURE 

WASTE 

VENT 

COLD WATER 

HOT WATER 

TYPE 

CONNECTION 

CONNECTION 

CONNECTION 

CONNECTION 

LAVATORY 

1 1/2” 

1 1/2” 

1/2” 

1/2” 

WATER CLOSET 

3" 

2” 

1” 

- 

NOTES: 





1. ALL PIPE TRAPS AT SINKS AND LAVATORIES SHALL BE CHROME 

PLATED BRASS. 



PLUMBING GENERAL NOTES 


1. THESE GENERAL NOTES ARE APPLICABLE TO ALL PLUMBING DRAWINGS. 

2. DRAWINGS ARE DIAGRAMMATIC AND SHOW GENERAL INTENT OF WORK, SEE DETAILS, 
SCHEDULES AND SPECIFICATIONS FOR ADDITIONAL INFORMATION. 

3. ACCESSIBLE LAVATORY FAUCETS SHALL BE LOCATED WITHIN 13 INCHES FROM THE LEADING 
EDGE OF LAVATORIES IN ACCORDANCE WITH FEDERAL REGISTER RULES AND REGULATIONS. 

4. ALL DOMESTIC HOT & COLD WATER PIPING SHALL BE Vi' MINIMUM. 

5. ALL VENT PIPING SHALL BE 1/ 2 ” MINIMUM. 

6. SEE PLUMBING FIXTURE CONNECTION SCHEDULE THIS SHEET FOR PLUMBING FIXTURE 
CONNECTION SIZING. 

7. PROVIDE ACCESS DOORS FOR SHUT-OFF VALVES. 

8. PROVIDE ISOLATION VALVES AT THE PIPE CONNECTIONS. 


PLUMBING DEMO GENERAL NOTES 


1. THE NOTES BELOW APPLY TO PLUMBING DEMOLITION WORK. 

2. THIS PLAN IS DIAGRAMMATIC AND NOT INTENDED TO DEPICT THE ENTIRE SCOPE 
OF DEMOLITION. ADDITIONAL DEMOLITION AND MODIFICATION WORK NOT SHOWN 
SHOULD BE ANTICIPATED. 

3. WHERE LOCATIONS OF EXISTING ARE INDICATED, VERIFY LOCATIONS IN THE FIELD 
AND ADJUST WORK AS REQUIRED. 

4. VERIFY ITEMS TO BE KEPT BY OWNER. DISPOSE OF DEMOLISHED MATERIALS AS 
REQUESTED BY CODE AND SPECIFICATION. 

5. WHERE DISTURBED BY DEMOLITION, PATCH WALLS AND FLOORS TO MATCH 
EXISTING. 

6. PRIOR TO SUBMITTING BID, VISIT SITE AND IDENTIFY EXISTING CONDITIONS AND 
DIFFICULTIES THAT WILL AFFECT WORK TO BE PERFORMED. NO COMPENSATION 
WILL BE GRANTED FOR ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE 
CONDITIONS THAT ARE VISIBLE OR READILY IDENTIFIED BY EXPERIENCED 
OBSERVERS. INCLUDE IN THE BID ALL DEMOLITION WORK INDICATED AND 
REQUIRED. 


PLUMBING FIXTURE SCHEDULE 


SYMBOL 

MANUFACTURER/ 
MODEL NUMBER 

DESCRIPTION 

OF FIXTURE 

TRIM 

AND 

ACCESSORIES 

REMARKS 


AMERICAN STANDARD 
’’LUCERNE” 

MODEL #0356.015 

LAVATORY: 

ACCESSIBLE, WALL 
HUNG, 8”SPACED 
FAUCET HOLES, 
VITREOUS CHINA, 
FRONT OVERFLOW. 
PROVIDE WITH GRID 
STRAINER. 

SYMMONS ALLURA, 

MODEL #SLW-4712-1.5 
POLISHED CHROME 

FAUCET, TWO HANDLE 
WIDESPREAD. PROVIDE 
SYMMONS MODEL 
#7-225 TEMPERING 

VALVE UNDER SINK. 
PROVIDE JR SMITH 

SERIES 700 CONCEALED 
SUPPORT. 

#1,2,3,4,5,6 

WC-1 

AMERICAN STANDARD 
’’BABY DEVORO 
FLOWISE” 

MODEL #2282.001 

WATER CLOSET: 

AMERICAN STANDARD 
MANUAL 1.28 GPF 

FLUSH VALVE. MODEL 
#6047.121.002. 

PROVIDE SEAT MODEL 
#5001 G.010 WITH 
EVERCLEAN LESS 

COVER. 

#1.4 

FLOOR MOUNTED,10” 
HIGH, VITREOUS 

CHINA. PROVIDE WITH 
INLET SPUD. 


REMARKS: 


1. COLOR SHALL BE WHITE. 

2. INSTALL TRUEBRO INC. MODEL #102, (EQUALS McGUIRE, PLUMEREX) HANDI 
LAV-GUARD PROTECTOR ON THE HOT, COLD, AND DRAIN PIPING UNDER FIXTURE. 

3. FIXTURES AND TRIM AS NOTED SHALL BE ’’ACCESSIBLE” AND SHALL BE INSTALLED TO 
ADA / ANSI A117 AND FEDERAL 504 REQUIREMENTS. 

4. PROVIDE ISOLATION VALVES AT THE PIPE CONNECTIONS. 

5. LAVATORY SHALL BE INSTALLED 34” ABOVE FINISH FLOOR. 

6. PLUMBER TO PROVIDE ALL SINK ACCESSORIES TO PROVIDE COMPLETE INSTALLATION 
INCLUDING BUT NOT LIMITED TO ESCUTCHEON, SLIP NUT, P-TRAP, TAILPIECE, ETC. 


PLUMBING SYMBOL LEGEM) 

SYMBOL 

DESCRIPTION 


FIXTURE TYPE 

PIPE TRAP 

ADA ACCESSIBLE FIXTURE 


PLUMBING PIPING LEGEND 


SYMBOL 


DESCRIPTION 


HOT 
-110‘F 
-SAN- 


-9 

■O 

O 


■O' 


1 


COLD WATER/UNFILTERED COLD WATER 
HOT WATER (HOT) 

HOT WATER RECIRCULATION (HOT) 
SANITARY WASTE ABOVE FLOOR 
VENT 

90’ ELBOW DOWN 

90’ ELBOW UP 

TEE UP 

TEE DOWN 

DROP AND RUN 

TEE OFF TOP OF PIPE 

TEE OFF BOTTOM OF PIPE 


B 


A 


1 


2 


3 


4 



D-R-A 


Drummey 

235 Bear Hill Road 

Rosane 

Anderson, 

Inc. 

4th Floor 
Waltham, MA 02451 

Planning 

Architecture 

617-964-1700 

Interior Design 

www.DRAarchitects.com 


ARLINGTON 
HIGH SCHOOL 
PRE-K 

CLASSROOM 

CONVERSION 

Arlington, 

Massachusetts 
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